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ABSTRACT

Long-haul truck drivers in North America function in a work context marked

by excess physical and psychological workload, erratic schedules, disrupted

sleep patterns, extreme time pressures, and these factors’ far-reaching conse-

quences. These work-induced stressors are connected with excess risk for

cardiometabolic disease, certain cancers, and musculoskeletal and sleep dis-

orders, as well as highway crashes, which in turn exert enormous financial

burdens on trucking and warehousing companies, governments and health-

care systems, along with working people within the sector. This article:

1) delineates the unique work environment of long-haul truckers, describing

their work characteristics and duties; (2) discusses the health hazards of

long-haul trucking that impact drivers, the general population, and trucking

enterprises, examining how this work context induces, sustains, and exacer-

bates these hazards; and (3) proposes comprehensive, multi-level strategies

with potential to protect and promote the health, safety, and well-being of

truckers, while reducing adverse consequences for companies and highway

safety.
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While the trucking and warehousing sectors of industrialized nations are similar in

many ways [1, 2], the health disparities affecting North American long-haul

trucking [3] warrant particular attention. Long-haul trucking has been recognized

as an occupation that is disproportionately detrimental—when compared to other

occupations—to the health, safety, and well-being of drivers [4]. Tractor-trailer

drivers function in a work context marked by high physical and psychological

workload, erratic schedules, time pressures, disrupted sleep patterns, and resultant

ramifications [5]. These stressors have been linked with truckers’ excess cardio-

metabolic disease, certain types of cancer, and musculoskeletal and sleep

disorders, along with highway crashes that carry serious repercussions not only for

truckers but also for the general population [6-8]. These, in turn, exert financial

burdens not only on trucking and warehousing companies, governments, and

health-care systems, but also on working people in the sector and the general

population [9, 10]. In this article, we: 1) delineate the unique work environment of

North American long-haul truckers and describe their work characteristics and

duties; 2) discuss the health hazards of long-haul trucking that impact drivers, the

general population and trucking enterprises, and also examine how this work

context induces, sustains, and exacerbates these endemic hazards; 3) review

failures of the industry and unions representing long-haul drivers to address the

need to reduce exposures and morbidities; and 4) propose comprehensive strate-

gies with potential to protect and promote the health, safety, and well-being of

truckers, while reducing adverse consequences for drivers, companies, and the

public at large.

WORK ENVIRONMENT AND TASKS OF LONG-HAUL TRUCKERS

The work environments in which North American long-haul truck drivers

operate, and the specific tasks that constitute their job duties, are largely unique

compared to those of other occupations.

Trucking Work Environment

Nearly 5 million North American long-haul truck drivers are susceptible to an

array of hazards that are predominantly attributable to a multi-level work context

that is detrimental to their health, safety, and overall well-being [11]. The structure

and organization of long-haul trucking operations reveal a competitive sector with

supply-chain features that translate into intense scheduling and delivery pressures

exerted by subcontractors, shippers and consignees, and mile-based driver

compensation systems that add even more pressure on drivers by linking their

earnings to driving longer and harder [5, 12, 13]. The foregoing characteristics are

embedded within government-mandated hours-of-service (HOS) policies that

determine drivers’ work and rest hours, and deregulation, which has contributed to

the overall deterioration of truckers’ work conditions [11]. The broad context of
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long-haul trucking is replete with multiple, interconnected stressors for drivers

that not only exacerbate endemic hazards associated with the North American

transport sector itself, but define driver health and highway safety and have

far-reaching ramifications for the corporate bottom line [5].

Key among these stressors are: physical and psychological workload and fatigue;

high demands for continual mental alertness despite monotonous tasks; pressures

due to tight-running schedules and just-in-time deliveries; exposure to physical and

chemical hazards; irregular shiftwork leading to disrupted sleep patterns and chronic

sleep deprivation; scarcity of workplace resources to promote good health; seden-

tary work conditions; low job control and job satisfaction; extended social isolation;

and work-life conflicts [14]. Strains endemic to this profession, whether long-

standing or acute, have led to the characterization of post-deregulation long-haul

trucking in North America as “sweatshops on wheels” [12].

Tasks of Long-Haul Truckers

The duties of long-haul truckers in North America are heterogeneous. Truckers

can be broadly classified into company drivers, owner-operators, and independent

contractors. Trucking companies are typically designated as either “for-hire

service,” which is the primary segment of the trucking industry, or private carriers,

and operate a variety of routes, including local (short-haul), regional, and over-

the-road (long-haul) routes. Carriers might transport a variety of freight, including

refrigerated, specialized, and intermodal freight (moving containers from seaports

or rail yards),and run either truckload or less-than-truckload freight. Truckload

freight typically involves longer distances and is usually moved directly from

shipper to consignee, while less-than-truckload freight must be consolidated,

hauled, and distributed by the carrier. This is usually done using a “hub-and-

spoke” system, where freight is unloaded and reloaded at centrally located

terminals and distributed from there to outlying locations. Less-than-truckload

freight may also include inter-city freight, which resembles truckload freight in

that it is moved directly from shipper to consignee.

Unique to the North American long-haul trucking industry are the array and

characteristics of worksites. Trucking terminals, warehouses, truck stops, rest areas,

highway on- and off-ramps, and truck cabs are among these worksites and represent

settings in which drivers spend significant amounts of their driving as well as

non-driving work hours. Also unique to trucking is the fact that these worksites

represent “home” for regional and over-the-road drivers who do not return to their

homes for extended periods of time, reaching several months at times. In fact, there

is a segment of truck drivers for whom the truck cab represents their sole residence

because maintaining a home or apartment that remains unused is not considered

cost-efficient. Due to the scale of distances traveled in North America, unlike more

traditional occupations, long-haul truckers are away from home for extended

periods of time (i.e., more than 85% spend more than 17 days on the road monthly)
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[11]. The recent proliferation of global positioning system (GPS) fleet-tracking has

placed further constraints on the latitude drivers have in their occupational

decision-making, especially in terms of trip planning and rest and driving periods,

resulting in further escalation of the endemically high job strain of the profession

[15, 16]. These devices have also been cited by the Owner-Operator Independent

Driver Association as facilitating harassment of drivers by employers [17].

Driver activities are strictly monitored by the use of logbooks, which may be

maintained on paper or electronically. For logging purposes, activities are labeled

as driving, on-duty but not driving, sleeper berth, and off-duty but not in sleeper

berth. Per HOS regulations, long-haul truckers may not drive more than 11 hours

without taking 10 consecutive hours off-duty (combined sleeper berth and

off-duty activities in logbooks), they may not drive beyond the 14th consecutive

hour after coming on duty after their last 10 consecutive hours off-duty, and they

may not be on-duty (combined driving and on-duty activities in logbooks) more

than 60 hours in any consecutive 7-day period or 70 hours in any consecutive

8-day period (the 60/70-hour limit) [18]. One important stipulation is that, with the

use of a “restart,” drivers can drive up to 80 hours or more each week. A “restart”

occurs following 34 consecutive hours off-duty. Drivers are further required to

take a 30-minute off-duty period within each 8 hours of on-duty time, which does

not count against their 60/70-hour limit [18]. The 30-minute off-duty provision

further strains drivers’ available time to drive, as the 14-hour provision is not

extended to accommodate these breaks [18]; thus, drivers’ earning potentials are

diminished. Circumvention of HOS rules is commonplace, as many drivers keep

multiple sets of logbooks in case they are inspected by authorities while driving in

violation of these rules, and in the case of electronic logbooks may unplug their

systems for brief periods [15, 19].

Drivers are paid based on activity, which may come in a number of forms: by the

mile (most prevalent), hourly, by the load, as a percentage of revenue; as well as

loading/unloading pay, and detention pay if they are delayed by the shipper or

consignee. Following the 1980 deregulation of the U.S. trucking industry, which

has equally impacted Canadian and Mexican long-haul truckers who drive in the

United States, the overall level of driver compensation has decreased [12].

Today’s drivers are forced to push themselves harder and drive longer hours to

make a living, which regularly results in higher job strain, increased stress, and a

plethora of negative health and safety outcomes [20]. The pressure to “make ends

meet” often translates into increased violations of HOS rules, hence sacrificing

safety and placing the motoring public at large at greater risk [21].

Any number of duties may fall within the purview of truckers, depending on

what type of driver they are, what routes they run, and what type of freight their

company hauls. Besides driving, truckers are required to conduct daily pre-/post-

trip equipment inspections, which count against their available on-duty time each

day; complete paperwork (e.g., logbooks, fuel records, trip receipts, inspection

forms, and bills of lading); and maintain their equipment. They may couple and
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uncouple the tractor and trailer; load and unload their cargo; complete minor main-

tenance on their equipment; refuel their tractors and, in the case of refrigerated

trailers, maintain constant vigilance to assure the continuous operation of refrig-

eration to avoid spoiling of perishables; keep equipment clean by going through

truck washes; secure cargo using wood blocks, load straps, or bars; maintain

regular contact with supervisors or dispatchers; and obtain pickup or delivery veri-

fication or collect payment for goods delivered and delivery charges. When

hauling hazardous materials, drivers are required to take additional action to

monitor the safety of their freight. If drivers are responsible for loading and

unloading freight, this may require the operation of equipment such as pallet jacks

or forklifts; alternatively, drivers may be responsible for hiring, paying, and com-

pleting paperwork for lumpers, who load and unload freight.

HAZARDS FOR LONG-HAUL TRUCKERS AND
THE GENERAL POPULATION

Programs to prevent injury and illness or to advance health and well-being,

opportunities for healthful foods and physical activity, and health risk appraisals

for endemically and chronically overstressed and excessively fatigued long-haul

truckers in North America are currently minimal at best [22]. The highly stress-

inducing and obesogenic work context of long-haul trucking, which has been

characterized as a healthy-living desert [11, 14, 20], exacerbates the health prob-

lems of truckers, thus jeopardizing highway safety for the general motoring public

[23]. Key hazards of long-haul trucking in North America involving truckers

and trucking firms, the general population, governments, insurance companies,

and health systems, fall into three broad categories: 1) strains associated with

the physical and psychological workload of the job; 2) strains associated with

chemical exposures; and 3) subsequent financial strains for companies and

governments.

Strains Associated with the Physical and Psychological
Workload of Long-Haul Trucking

The multiple physical and psychological strains associated with the long-haul

trucking profession impact the health and well-being of drivers. These impacts

often manifest in multiple ways, often simultaneously, and can disrupt the physical

and psychological health of professional drivers.

Cardiometabolic Disease

Poor eating options and sedentary work have resulted in combined overweight

and obesity rates among truckers that are about 15 percent higher than those of the

general population (with combined overweight and obesity rates ranging from

56-92%) [7, 11]. Thirty-two percent of long-haul truckers are obese (the highest
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prevalence among all occupations) [24], about 50 percent in the 45-64 age group

have a body mass index (BMI) greater than 30 (nearly double the percentage in the

general population) [25, 26], and the average driver’s weight exceeds 240 pounds

[27]. These strains, exacerbated by work-induced, chronically elevated psycho-

logical distress, are implicated in disproportionately high rates of hyperlipidemia

(45-63%); hypertension (32-54%); cardiovascular disease; and intertwined

diabetes, insulin resistance, and metabolic syndrome comorbidities (14%) [7, 8,

20, 28]. In a recent study, 85 percent of truckers mentioned cardiovascular disease

or diabetes among their top health concerns, and about 90 percent of these drivers

are on one or more medications for blood pressure, diabetes, cholesterol, or cardio-

vascular disease [11]. (See also below for how chemical exposures affect

cardiometabolic health.)

Musculoskeletal Disorders

As the result of prolonged sitting and long workdays, combined with detri-

mental workplace ergonomics (e.g., truck cab discomfort, loading/unloading

heavy cargo, and whole-body vibration) and overall strenuous job duties often

involving overexertion, slips, trips, and falls, and exacerbated by high BMIs and

driving stress, long-haul truckers sustain injuries leading to neck, lower-back, and

sciatic pain, sprains and strains, degenerative spine shifts, and a variety of other

spinal disorders [7, 20, 29, 30]. As a result, long-haul truckers account for more

than 8 percent of all work-related musculoskeletal disorders. The use of Schedule

II drugs (substances which are legally regulated and controlled) by drivers to

alleviate distress caused by these disorders, and the impact of the consumption of

these drugs on driving performance [31], may prompt the Federal Motor Carrier

Safety Administration to expand drug testing to include these substances.

Psychiatric and Mental Health Disorders

Physically and psychologically draining work hours, excessive and chronic

fatigue, disrupted sleep patterns, financial and time pressures, low job-decision

latitude and control, low job satisfaction, low social support, low mental stimu-

lation, and social isolation have taken their toll on the health of long-haul truckers

[5]. These work strains often result in burnout, anxiety, distress, mental fatigue,

and depression, which in turn frequently lead back to elevated levels of work-

related stress that have far-reaching ramifications for drivers’ overall well-being

and also for highway safety [7, 19, 32, 33]. Increases in cortisol, adrenaline, and

norepinephrine in the bloodstream caused by heightened stress—highly prevalent

among long-haul truckers—have been shown to weaken the immune system while

increasing blood flow, inducing wear and tear of coronary arteries, and leading to

cardiovascular morbidities [34]. Not surprisingly, the proportion of commercial

drivers in North America experiencing job strain (40%) is more than double that of

workers in other sectors (18%) [35], and this anxiety is probably exacerbated by
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the highly regulated nature of the industry, as well as by pressures from monitoring

by electronic on-board recorders and ever-tighter medical standards that threaten

driver disqualification. Because anxiety reduces peripheral stimuli detection and

increases distraction, occupational stress results in task distractibility and has been

associated with higher incidence of accidents among drivers [36, 37].

Sleep Disorders, Crashes, Disability, and Highway Safety

Fragmented and erratic work shifts, frequently disrupted circadian rhythms and

insufficient sleep, sleep apnea (for which about 70% of long-haul truckers are at

high risk), and other sleep disorders and consequential excessive daytime sleepi-

ness, can have significant negative impacts on long-haul truckers’ mental and

physical health, thereby increasing the need for health-care services, and may even

result in injury and death to self and others [7, 20, 38]. Within the transportation

sector, truck drivers and driver/traveling sales workers had fatality rates of 22.1

per 100,000 workers in 2012, compared to only 3.2 per 100,000 workers for the

general workforce during that same time period; further, heavy and tractor-trailer

truckers account for 13 percent of all fatal occupational injuries [4]. Productivity

pressures, such as mile-based compensation, further compromise safety by

encouraging excessive driving speed and working when fatigued [33]. Truckers

account for 15 percent of fatalities and consistently rank among the top three

occupations in nonfatal injuries/illnesses, while obese truckers and those with

sleep disorders have two-fold higher crash rates [21, 23], with the share of truck

crashes attributable to trucker somnolence estimated to be as high as 20 percent

[27, 36]. Despite the sparseness of systematic data, there is evidence to suggest

that combined work-related comorbidities (e.g., cardiovascular disease, sleep dis-

orders) and modifiable work-exacerbated risk factors (e.g., poor diets) could

significantly influence accident rates [7, 10]. Finally, fatal work injuries in private

truck transportation rose by 14 percent in 2011, surpassing even the construction

sector, which is often associated with such injuries [39].

Work-Induced or -Exacerbated Behavioral Risks

The social isolation, monotony, excess fatigue, stress, and pronounced depres-

sion that truckers experience often facilitate or exacerbate substance use (e.g.,

tobacco, alcohol, drugs), sexual risk-taking (e.g., multiple/casual sex contacts on

the road), and gambling, among other behavioral risk patterns [40]. in diverse

trucking milieus in several U.S. states, small proportions of truckers were found to

engage in risk-laden multiple and concurrent sex transactions with female sex

workers, other women (e.g., employees at truck stops, casual acquaintances), and

men who have sex with men and who cruise specifically for truck drivers (often

referred to as “truckchasers”); often combined with use of amphetamines, cocaine,

crack, speed, and marijuana to stay awake during long drives, to relax at the end of

exhausting days, or to party during downtime, particularly in inner-city areas
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[41-44]. These combined behaviors result in sexually transmitted infections.

Long-haul truckers at various New Mexico and inner-city Atlanta trucking milieus

were found positive for hepatitis C virus (8.5%, 10%), antibody to hepatitis B core

antigen (a marker of acute, chronic, or resolved hepatitis B infection; anti-HBc)

(10.4%, 1.7%), chlamydia (1.3%, 1.7%), gonorrhea (0.2%, 1.7%), syphilis (0.2%,

3.3%), and human immunodeficiency virus (HIV, 0.2%, 3.3%), respectively [45,

46]. These statistics far exceed infection rates in the general population for

hepatitis C (0.0004%), hepatitis B (0.0009%), chlamydia (0.46%), gonorrhea

(0.1%), syphilis (0.015%), and HIV (0.016%) [47-49].

Strains Associated with Chemical Exposures
of Long-Haul Trucking

Trucking, through both driving and engine idling, is the main source of detri-

mental transport emissions in North America, including carbon monoxide, nitro-

gen oxides, and particulate matter. Idling in particular results in significant air

pollution impacts—178,000 metric tons of nitrogen oxides, 4,900 metric tons of

particulate matter, and 9.7 million metric tons of carbon dioxide are emitted from

trucks each year [50]. Because a vast majority of trucks use diesel fuel, diesel

exhaust represents one of the most common toxicants to which drivers are

exposed. The Environmental Protection Agency estimates that truck exhaust

accounts for 20 percent of all vehicle-produced microscopic soot and 30 percent of

all smog-causing chemicals in the United States [51]. Chemical exposures of

truckers in truck cabs, highways, trucking terminals, and warehouses have been

associated with pulmonary comorbidities and various types of cancer, and have

significant ramifications for drivers’ cardiometabolic health [52].

Pulmonary Comorbidities

Long-term exposure, often including some acute exposures, to solid and

gaseous components of diesel-exhaust fumes (a complex mixture of toxic com-

pounds), as well as other pollutants (e.g., dust, other toxic fumes), have been

connected to a wide variety of deleterious respiratory effects [53]. Wheezing,

aggravated asthma, allergic inflammations, bronchitis, pneumonia, emphysema,

and chronic obstructive pulmonary disease are among the most prevalent respir-

atory and pulmonary morbidities among truckers, dockworkers, and mechanics

[54], as well as residents along trucking routes [55]. In a prospective mortality

study of 3,392 professional drivers, truckers showed excess deaths from bron-

chitis, emphysema, and asthma (standardized mortality ratio (SMR) = 143,

p < 0.05) [56]. Furthermore, acute coronary syndrome and other thrombotic

effects have been associated with acute disease exhaust exposure [57, 58]. After

controlling for smoking, long-haul truckers who were chronically exposed to

diesel exhaust particles reported higher incidence of ischemic heart disease [59].
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Cancer

In June 2012, the International Agency for Research on Cancer (IARC)

classified diesel engine exhaust as carcinogenic to humans based on evidence

“. . . that exposure is associated with an increased risk for lung cancer.” [60, 61],

and diesel exposures have been connected with various types of cancer among

long-haul truckers, such as occupational bladder cancer, lung cancer, prostate

cancer, stomach cancer, and ovarian cancer among female drivers [62-65].

Although these risks are undeniable [65], U.S. policy-makers persist on ques-

tioning causal connections between diesel exposure and cancer, as well as the

relationship between work-related economic pressures and demonstrated and

reported occupational safety and health outcomes. Primary reasons for question-

ing causation rest on confounders such as synergistic effects of other pollutants

(e.g., smoking prevalence among truckers), inconclusive research due to methodo-

logical shortcomings and deficient data, and the long latency period of most

cancers [18].

Financial Burden for Truckers, Trucking and Insurance
Companies, Governments, and Health Systems

These work-induced trucker comorbidities have, along with their ramifications

for highway safety, far-reaching financial repercussions for drivers themselves,

trucking companies, insurance companies, governments, and broader health

systems. The financial burden of reduced workforce productivity (particularly in

the form of absenteeism and “presenteeism,” or being present at work but not

being productive), excess driver turnover (considering that nearly 40% of new

drivers quit within their first 90 days), skyrocketing accident insurance and health-

care costs, elevated workers’ compensation claims, and lost-time injuries carry an

unbearable burden for transport and warehousing enterprises [9, 14, 22]. The

Department of Labor has estimated that absenteeism and labor turnover account

for 25 percent of trucking companies’ total budgets [36]. One study examined

annual health-care costs over two years and found that these costs for obese drivers

reached $1,944, nearly twice that of normal weight drivers, whose annual

healthcare costs were about $1,131 [66]. A similar pattern is found across the U.S.

workforce in general: total combined annual costs of absenteeism and medical

expenditures for men increase from $175 for those with BMIs of 25-29.9 to $2,027

for those with BMIs of 40 or above [67]. As a result, insurance deductibles and

out-of-pocket costs to truckers and their employers are 40 to 70 percent higher

than those in other industries [68]. The combination of this excess morbidity of

truckers and its impact on the ability of drivers to safely operate a commercial

motor vehicle, often leads to medical disqualification from operating a com-

mercial motor vehicle, and, although exact figures are not available, appears to

diminish life expectancy [7, 69].
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MEASURES TO PROTECT AND PROMOTE LONG-HAUL
TRUCKER HEALTH AND HIGHWAY SAFETY

Given the numerous occupational strains and hazards that long-haul truck

drivers encounter, and the resulting negative impacts that affect multiple stake-

holders, strategies to protect and promote driver health are crucial. Unfortunately,

with a few exceptions, such efforts are generally not in accord with the degree of

risk endemic to the long-haul trucking profession.

The Current State of Driver Health Protection

The U.S. Department of Labor Occupational Safety and Health Administration

(OSHA) regulates driver health, and offers information on topics such as walking

and working surfaces, means of egress, hazardous materials, and personal protective

equipment [70]. In addition, 25 states have OSHA-approved state plans that are

developed by individual states but are approved and monitored by OSHA [71]. Indi-

vidual companies, however, often take the lead in driver health protection. Larger

companies dedicated to driver health, with more structured operations, often tend to

have more resources to dedicate to driver safety and usually have higher safety

performance than smaller companies [72]. In addition to size, the length of time a

company has been in operation is related to safety. Newer companies often have

poorer safety records, which may be attributed to their lack of familiarity with safety

regulations and procedures [72]. Newer companies may also lack the requisite

attitudes, knowledge, or skills to operate as safely as the more established companies

[72]. In 2009 the federal regulatory agency for the trucking industry, the Federal

Motor Carrier Safety Administration (FMCSA) heightened the safety requirements

for motor carriers in an attempt to combat these safety shortcomings [72].

The Department of Transportation has most of the jurisdiction in issues involv-

ing driver health and safety. This regulatory body includes regulations under Title

49 of CFR 391 about certain aspects of driver health, including driver fitness,

medical qualifications, and suitability to drive [9]; however, regulations which

may be helpful in protecting drivers from the multiple adverse impacts associated

with their profession and promote driver well-being are not explicitly stated in

these regulations. Although OSHA could potentially play a role in protecting and

promoting driver health and safety, its focus in this realm pertains primarily to

worksites such as warehouses, docks, construction sites, and other places truck

drivers go to deliver and pick up loads [73]. Furthermore, OSHA’s ability to

impact other areas of driver health and safety is greatly limited by the Occupa-

tional Safety and Health Act of 1970, Section 4(b)(1), which states that, “Nothing

in this Act shall apply to working conditions of employees with respect to which

other Federal agencies . . . exercise statutory authority to prescribe or enforce

standards or regulations affecting occupational safety and health” [73]. Therefore,

despite limited union representation within the trucking industry [74],

unionization is an important factor in the extent of driver health protection.
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Trucking unions, such as the International Brotherhood of Teamsters, seek to

protect the safety of their members; however, bargaining has become increasingly

difficult due to environmental pressure, including the impacts of North American

Free Trade Agreement (NAFTA) provisions [75, 76]. Because of the degree of

federal regulation, unions are often involved in bargaining over various issues

[77], and are also involved in promoting prevention efforts [77]. Union mem-

bership appears to have a positive impact on driver safety, as union drivers help

create safer trucking operations by contributing to a more stable and structured

workplace environment [78]. This is related to the existence of master agreements

between trucking companies and driver unions, which stipulate criteria for selec-

tion, training, and retention of drivers [78].

Areas of emphasis for truck driver health protection include reduced non-crash

injuries and diesel exhaust exposure, as well as increased safety belt usage and

improved ergonomics. In addition, female drivers have been identified as requir-

ing special attention in health protection. The Teamsters Union has been at the

forefront of many of these occupational health promotion and protection efforts, as

many of the studies have included drivers from this union; further, the Teamsters

have been heavily involved in rulemaking activities, participating in numerous

Congressional hearings and including driver health and safety provisions in

negotiations with trucking companies [79, 80].

Diesel Exhaust

Despite accumulating scientific data regarding the long-term harm of diesel

exhaust exposure, OSHA has not established a standard for diesel exhaust as a

unique hazard [81]. Nevertheless, measures have been undertaken to mitigate driver

exposure to the carcinogenic properties of diesel exhaust, including minimizing the

overall output by reducing truck idling. Truck idling in order to power all the truck

cab’s accessories (e.g., heat/air during periods of cold/hot weather) has been

necessary in the past to ensure driver comfort and to facilitate adequate rest. Multiple

alternatives have been explored within the trucking industry, including parking

spaces with electrical connections, auxiliary power units, and detached heater or air

conditioner units [82]. Electrified parking spaces, for example, have become more

commonplace at truck stops across the country and provide drivers with temperature

controls, electricity, Internet access, and satellite television [82]. A number of

jurisdictions across the United States have passed laws limiting truck idling time

[83]; however, without an alternative to provide comfort to drivers during periods of

hot or cold weather, such restrictions only make their lives more difficult.

Safety Belt Usage

The use of safety belts is important in protecting the health of truck drivers,

particularly in certain kinds of crashes such as rollovers, collisions with fixed

objects, and collisions with other vehicles [72]. Safety belt usage has become a
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priority in recent years for both federal agencies and the trucking industry [72]. A

partnership was formed between government and trucking industry stakeholders

called the FMCSA Safety Belt Partnership, designed to increase safety belt usage

among professional drivers [72]. Unfortunately, the rigor in safety belt enforce-

ment tends to vary wildly between companies [84]. Drivers have noted that,

because the seat moves while driving but safety belts do not, this makes them

uncomfortable to wear [84]. Issues such as the safety belt being made of material

that is too hard, rubbing or vibrating against the neck or shoulder, locking, is too

tight, and has limited range of motion have been cited by drivers as well [84]. Also,

certain driver characteristics impact the frequency with which they use safety

belts; for example, overweight and obese drivers are less likely to use them than

drivers who are of normal weight [85], due to discomfort.

Non-Crash Injuries and Ergonomics

Non-crash injuries are a key focal point for driver health protection, as they are

far more prevalent than injuries sustained from crashes [86]. OSHA has a limited

role in protecting drivers against non-crash injuries, and training and safety

management within companies have similarly fallen short in protecting drivers

[72]. Although government activities have increased, industry groups and indi-

vidual carriers are at the forefront of protecting drivers from these types of injuries

[72]. Drivers are at risk of suffering an array of non-crash injuries, including those

related to cranking dollies, sliding trailer tandems, pushing or pulling objects,

being struck by cargo, and overexertion; however, slips and falls from and inside

trucks are the primary source of non-driving injuries [72].

Poor ergonomics are partially to blame for non-crash injuries. For example, not

all vehicles are properly designed for safe exit and entry [72]. Federal agencies

have attempted to strengthen regulations with regard to ergonomics, but these

efforts have been largely unsuccessful. In 2001, OSHA attempted to introduce a

rule that sought to reduce repetitive strain injuries [87]; however, this rule was

criticized as being ineffective and costly, and Congress repealed the rule the same

year [87, 88]. Individual companies have also attempted to address ergonomic

issues. Schneider National implemented a program which customized seat and

steering wheel positions for each driver to minimize fatigue and maximize perfor-

mance and comfort [9]. Evaluation of this initiative revealed reduced driver dis-

comfort complaints and lost time as well as fewer workers’ compensation injuries

[9]. Ergonomic issues have been included in contract language as part of union

negotiations and are stipulated in Article 18 of the National Master UPS Agree-

ment and Article 16 of the National Master Freight Agreement [79, 80].

Female Drivers

Among the barriers to health that truck drivers must face is poor access to

medical care while on the road [89]. Women have different health care needs than
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men, and medical services available while on the road are often inadequate to meet

these needs [90]. Female truck drivers report many chronic health conditions,

along with many barriers and few supportive resources to enable treatment of

these conditions [90]. Among the conditions that female drivers report are back

pain, sinus and vision problems, migraines, and high blood pressure [90]. These

issues are exacerbated by the fact that women generally enter the profession later

in life, with one study indicating the mean age of entry at 46. Female drivers are

therefore encountering the physical challenges of the profession at a time in their

life beyond their physical peak, making them more vulnerable to the physical toll

of trucking [90]. Female drivers generally either self-medicate or delay seeking

treatment until they return home [90].

Another health protection issue for female drivers is safety. Women drivers

have reported witnessing acts of violence, often in dangerous work environments

that involve warehouses or terminals located in remote or depressed areas of cities

or towns [19]. Although companies may emphasize their commitment to provid-

ing a safe work climate, female drivers report that locations outside of their organ-

ization’s control, such as highway rest areas and truck stops, remain unsafe

environments [91]. Perceptions of lack of safety add additional stress for female

drivers and represent potential detriments to drawing more women into the

industry [91].

Strategies for Improving Driver Health Protection

Many opportunities exist for improving driver health protection. Relation-

ships among all stakeholders should be implemented and maintained, including

employees and their families, labor unions, management, insurance companies

and their staff, and state and federal government agencies [92]. Health protection

interventions need to include an evaluation framework that emphasizes multiple

forms of evaluation, including process and formative evaluation, with a focus on

developing best practices and effective dissemination of findings [92]. Improving

research methods can advance driver health protection as well. By integrating

novel research methods into practices and operations within companies, insight

can be gained as to how best to improve driver health protection [92]. Advancing

research methods may include expanding data collection methods by advancing

novel methods to fully understand the relationship between occupation and

chronic disease and its various mechanisms [92]. For example, archival data could

include a database of insurance claims, and assessment tools could be developed to

appraise hazardous occupational exposures [92]. Such assessment tools could be

used in conjunction with health risk appraisals to provide a comprehensive picture

for both health protection and health promotion. Research should actively involve

the employees themselves by utilizing a participatory research framework [92].

Further, a multidisciplinary, shared research agenda, with mechanisms to sur-

mount barriers that exist between disciplines, should be advocated [92].
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Diesel Exhaust

Diesel exhaust exposure can be reduced in several ways. First, truck exhaust

outputs can be lowered by way of improved truck inspections that better reveal

emissions problems in individual trucks. Second, trucks can be designed with

greater fuel efficiency in mind, with the use of technological innovations, such as

more effective filters that can be installed on truck air intake systems, for the

purpose of reducing driver exposure to the negative effects of diesel exhaust.

Third, idling restrictions can be expanded with the goal of reducing overall diesel

exhaust output from trucks. It is important that this be accompanied by increased

availability of alternative sources for in-cab temperature control (e.g., parking

spaces with electrical connections, auxiliary power units, detached heater or air

conditioner units).

Safety Belt Usage

Fortunately, truck cabs can be designed to foster safety belt use [72]; just as in

private vehicles, dashboard lights and sounds continue to warn the driver to use the

belts until they do so. Unfortunately, the ergonomics of safety belt design in

commercial motor vehicles has been questioned, as drivers have complained that

these belts rub or vibrate against necks/shoulders, lock, are uncomfortable, are too

tight, and limit the driver’s range of motion [93]. The ergonomics of safety belt

design should be addressed to alleviate these concerns among drivers. Other

interventions should focus on modifying the microenvironments within truck cabs

to encourage drivers to use safety belts. Safety belts need to be designed to accom-

modate overweight and obese drivers by use of longer and wider belts, increasing

drivers’ likelihood of using them on a regular basis. Further, partnerships between

stakeholders can be used to assure a more rigorous enforcement of safety belt

usage, through a combination of incentives and fines.

Non-Crash Injuries and Ergonomics

Because there are many types of non-crash injuries, improving these outcomes

necessitates several approaches. For one, safety training should emphasize the

“three-point system,” which teaches that three of the four extremities should be in

contact with the ground, a step, or a handle at all times when entering and exiting

vehicles and trailers in order to reduce slips and falls [72]. Truck cab designs

should also be ergonomically sound and enhance driver safety when entering and

exiting vehicles. Company policies should make footwear with slip-resistant soles

mandatory for drivers to further reduce the rate of slips and falls. Drivers and

supervisors should collaborate to create company policies that aim to reduce

non-driving injuries; and drivers should be included in safety meetings with

supervisors to help identify critical non-driving behaviors that lead to injury [72].
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Female Drivers

To protect the health of female drivers, improved access to health care while on

the road is vital [90]. This should include truck stop clinics that can accommodate

the unique needs of female drivers, and should be supplemented with increased

supportive resources such as websites and in-truck technology. Occupational

health nurses need to be made more familiar with the health needs and issues faced

by female drivers [90]. Additionally, suggested measures to increase safety for

female drivers include improved lighting, emergency phones linked directly to

nearest police precincts, strategically placed surveillance cameras, and 24-hour

security (when feasible) at rest areas and truck stops [91].

Trucking Health Promotion Programs: Reviewing the Evidence

While the prevailing strategies to protect and improve the health of long-haul

truckers in North America are insufficient in several respects, the primary focus of

existing programs has been mainly on safety rather than on holistic and sustainable

driver well-being [5, 9, 10]. Extant programs are individually based and focus on

“lifestyle choices”; they are also mainly reactive and mostly rely on tertiary pre-

vention to mitigate the impacts of poor driver health after the fact [5, 9]. Overall,

trucking and warehousing companies are reluctant to provide substantial funding,

and the few existing programs are mainly small-scale efforts with little chance to

make the type of substantial impacts that are desperately needed [5]. Unfor-

tunately, because of the high turnover rate in the trucking industry, investment in

driver health with a long-term approach may not be viewed as worthwhile. Thus,

these efforts are often fragmented and usually exist in “silos”; as a result, improve-

ments are usually minimal, gaps exist between known best practices and what

actions are actually undertaken in these efforts, and key stakeholders necessary

who are needed to make a greater impact are not included in the process [9].

Trucker health is further impeded by the frequent lack of health insurance

provision and healthcare access. Empirical data corroborate ample anecdotal

evidence: 32.3 percent of drivers work without health insurance of any type and

more than 50 percent are without employer-provided health insurance [11]; 62

percent of truckers who operate out of ports report having no insurance at all [94].

Even for insured drivers, finding health care while on the road is no small

feat—over 40 percent of drivers acknowledged the poor availability of medical

and dental services on the road, with 71.1 percent not having regular health-care

visits, and 25 percent reporting difficulty in keeping appointments with healthcare

professionals due to erratic work schedules [11]. Despite the desperate need for

preventive care for drivers, the nature of the over-the-road trucking industry in

North America makes provision of such opportunities exceedingly difficult, with

drivers reporting that over 70 percent of trucking companies and over 80 percent

of truck stops—where drivers spend the majority of their downtime—do not offer

any type of health risk appraisals or wellness programs [11].
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Substantial variation exists among current wellness programs for truckers. Pro-

grams vary in scope, with annual budgets ranging from $150 to $500,000, and also

in longevity—programs range from being new to having been in place for up to 18

years, with an average age of 3.3 years [9]. Some companies offer small and

simple programs, often addressing one area of concern: for example, Gordon

Trucking, Inc., offers sleep apnea screening and treatment for its drivers, and Boyd

Brothers Transportation, Inc., offers blood pressure machines and a workout

facility on company premises through its Road2Health Program [95, 96]. For other

companies, such as Con-way Freight and Schneider National, Inc., driver wellness

programs are part-and-parcel of an overall healthy corporate culture [9], where

drivers are viewed as the cornerstone of the company, driver health and wellness is

a core value emanating from upper management, adequate resources are provided,

and driver health and safety are inextricably linked [9]. While specific goals may

vary from one company to the next, they usually center on: fighting against rising

insurance premiums and health care and workers’ compensation costs; reducing

injuries, deaths, accidents, and absenteeism; a humanitarian concern for employee

well-being; and, improving profits [9]. Wellness program components vary as

well, as it is common practice for companies to adapt existing programs to match

their particular needs or context [9], with weight management, nutrition education,

health screenings, smoking cessation, exercise opportunities, and health infor-

mation being some of the most common elements. Unfortunately, as descriptions

of these programs mostly come from sources that are not peer-reviewed, they must

be interpreted with caution.

Generally, companies that have instituted trucker wellness programs have found

them to be worthwhile investments [9]. A sleep apnea treatment program at

Schneider National has saved the company $651 per driver in health-care costs

since the program’s inception in 2003 [9]. Trucks, Inc.’s individually tailored

wellness program has resulted in a significant return-on-investment (ROI) since its

inception [9]. JB Hunt, Inc., initiated a wellness program that included driver

medical examinations and health coaching, resulting in a reduction in the number

of workers’ compensation claims, workers’ compensation costs, accident rates,

and driver turnover [9]. Analysis of Con-way Freight’s wellness programs, which

serve more than 8,000 employees, shows remarkable results: 80 percent reduction

in workplace injuries, 32 percent reduction in workdays lost to injury, average

weight loss of 11.1 pounds per participating employee, and reduction of blood

pressure to below hypertensive status for 1,810 participating employees [67]. The

curriculum of Con-way Freight’s wellness program includes a health risk assess-

ment, regular meetings with wellness coaches, incentive-based competitions, and

stretching; with over 95 percent of employees completing their health risk

assessments and over 80 percent regularly following up on their assessments [67].

Other trucking industry stakeholders have made programmatic efforts to enhance

driver health as well. The Truckload Carriers Association, Healthy Trucker

Association of America, and Lindora Clinic have initiated the Lean for Life
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On-the-Road program, an online, 10-week rapid weight loss program [97].

TravelCenters of America/Petro has launched the StayFit program, offering nutri-

tious food options, fitness rooms, walking trails, basketball hoops, and health

information [97]. Finally, Pilot/Flying J has teamed up with Snap Fitness and

Rolling Strong to open workout centers at travel plaza locations [97].

Toward Integrated Trucker Health Programs

The complexity of long-haul truckers’ health crisis in North America is syn-

demic [3, 98], and the successes of conventional wellness programs have been

modest overall due to their mostly reactive solution packages and their

compartmentalized, vertical, or stand-alone approaches [5, 9]. As a result, new

types of interventions—that are theoretically grounded in systems-science per-

spectives by simultaneously examining dynamic interrelationships of diverse

factors with an emphasis on causal feedback processes—are imperative [92, 98].

To comprehensively and sustainably protect and promote trucker health and miti-

gate the ramifications of this unprecedented and urgent health crisis, interventions

need to delve not only into trucker health behaviors, which are often the sole focus

of existing programs, but also into those multi-level and interacting environmental

barriers that have a serious bearing on such behaviors [11, 98].

The evolving and mutually reinforcing components of the proposed strategies—

guided by the Integrated Trucker-Health Protection and Promotion (ITHPP) para-

digm—would focus on improving the health-supportive capacity of trucking

worksites, improving the health-sustaining capacity of communities in which

truckers and their families live and through which truckers drive, and advancing

health-promoting behavioral patterns of truckers [11]. The ultimate goals of such

ITHPP programs would be to: 1) concurrently prevent injury and illness and

advance the health, safety, productivity, and well-being of truckers and their

families; 2) reduce the number of highway trucker-related accidents and thereby

improve public safety; 3) control the fast-increasing rate of government and

healthcare expenses due to highway accidents; and 4) improve trucking com-

panies’ bottom lines through fewer medical costs and worker compensation

claims, higher productivity, and lower turnover. [99].

Within this framework, ITHPP programs would first and foremost delve into the

key underlying causes of truckers’ health problems—namely, excessive work

hours and resultant fatigue, trucker payment systems that exacerbate trucker health

problems and accidents, and scheduling and delivering pressures. In this context,

ITHHP programs should simultaneously target: 1) trucking work environment

stressors (e.g., lack of healthful workplace resources, mile-based pay, fragmented

sleep patterns, team driving); 2) non-work-environment stressors (e.g., absence of

social capital and institutional protections, absence of health insurance provision

to drivers and their families); and 3) trucker health-risk behaviors (e.g., unhealthy

diets, lack of exercise) [33, 92, 98]. For these ITHPP programs to be successful,
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they must be highly synergistic and coordinated, by [5, 98]: 1) involving multiple

stakeholders with inter-sectoral collaboration (e.g., government regulators, truck-

ing unions and associations, trucking companies, shippers and retailers, health

insurance firms); 2) integrating primary, secondary, and tertiary prevention and

intervention measures and programs, such as risk assessments, risk and disease

monitoring and surveillance, risk mitigation and management; 3) taking into

account the multiple and interacting components of the trucker health system such

as driver health, safety, well-being, and productivity; 4) identifying leverage

points among drivers, trucking and warehousing companies, their customers,

truck stops, government and corporate policies, and so forth; and 5) focusing

simultaneously on a wide array of work-induced, interconnected risks such as

smoking, diets, alcohol use, exercise, stress, back pains, work hours.

Finally, the implementation of ITHPP programs makes business sense, as they

hold the potential for high return on investment (ROI) and provide corporations

with ample opportunities to demonstrate social responsibility vis-à-vis drivers and

other employees, corporate profits, and the broad environment. To have sustain-

able improvements in long-haul trucking in North America, portions of the money

saved through increased productivity, reduced absenteeism and reduced highway

accidents need to be invested back into these ITHPP programs.

CONCLUSION

Due mainly to a multi-level work context with substantial endemic risks, long-

haul truckers in North America remain a highly underserved population with

extraordinary health problems. Disproportionately high rates of fatigue as well as

sleep and cardiometabolic disorders, in particular, often spill over to the general

population in the form of highway accidents, with subsequent ramifications for

governments, health systems, and trucking and warehousing companies’ bottom

lines. Due to the unique characteristics of the occupation (e.g., constant mobility of

drivers), the implementation of proposed Integrated Trucker-Health Protection

and Promotion programs in coordination with key stakeholders has the potential to

sustainably advance the overall well-being of truckers and the general population,

given that most of these risks are highly preventable and modifiable.
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